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Amendments to the Claims : 
This listing of claims replaces all prior versions and listings of claims in the application: 

Listing of Claims : 

1 . (Amended) An interferometry method comprising: 

directing a measurement beam to contact a measurement surface and a reference beam to 
contact a reference surface, wherein the measurement and reference beams are derived from a 
common source; 

imagin g, with a magnification of less than L light reflected from the measurement 
surface onto a multi-element detector through an optical system comprising a lenslet array; and 

imaging light reflected from the reference surface onto the multi-element detector to 
interfere with the light reflected from the measurement surface. 

2. (Original) The method of claim 1, wherein the lenslet array is positioned to generate a 
virtual image of the measurement surface in a virtual image plane. 

3. (Original) The method of claim 2, wherein the optical system further comprises a 
detector imaging system for imaging the virtual image in the virtual image plane onto the 
detector. 

4. (Original) The method of claim 3, wherein the optical system further comprises an 
object imaging system for imaging the measurement surface onto an intermediate image plane 
adjacent the lenslet array. 
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5. (Original) The method of claim 4, wherein the object imaging system comprises a 
telecentric relay. 

6. (Original) The method of claim 4, further comprising combining the light reflected 
from the measurement surface with the light reflected from the reference surface and directing 
the combined light towards the lenslet array through the object imaging system. 

7. (Original) The method of claim 6, wherein the object imaging system images the 
reference surface onto the intermediate image plane to overlap with the image of the 
measurement surface. 

8. (Original) The method of claim 7, wherein the lenslet array is positioned to generate a 
virtual image of the reference surface in the virtual image plane to overlap with the virtual image 
of the measurement surface, and wherein the detector imaging system images the overlapping 
virtual images of the measurement and reference surfaces onto the detector. 

9. (Original) The method of claim 3, wherein the detector imaging system is selected to 
demagnify the virtual image onto the detector. 

10. (Original) The method of claim 4, wherein the magnification of the object imaging 
system is selected to be greater than the magnification of the detector imaging system. 

11. (Canceled) 

12. (Original) The method of claim 1, wherein the measurement surface is diffusely 
reflective. 
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13. (Original) The method of claim 1, wherein the optical system is selected to cause 
each element of the lenslet array to couple incident light reflected from the measurement object 
to a different one of the detector elements. 

14. (Original) The method of claim 1, wherein the lenslet array comprises an array of 
refractive elements each having focusing power. 

15. (Original) The method of claim 1, wherein the lenslet array comprises an array of 
reflective elements each having focusing power. 

16. (Original) The method of claim 1, wherein the lenslet array comprises an array of 
diffractive elements each having focusing power. 

17. (Original) The method of claim 1, further comprising measuring an intensity signal at 
each of the detector elements and determining a surface profile of a measurement object based 
on the measured signals. 

18. (Original) The method of claim 1, wherein the common source is a broadband source 
and the method further comprises varying an optical path length difference between the 
measurement and reference surfaces over a range larger than a coherence length defined by the 
broadband source and measuring an intensity signal at each of the detector elements as a function 
of the optical path length difference. 

19. (Original) The method of claim 1, wherein the multi-element detector is a CCD 

camera. 

20. (Original) The method of claim 1, further comprising: 
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directing an input beam from the source into the lenslet array to produce an intermediate 
beam comprising an array of sub-beams; and 

separating the intermediate beam into the measurement and reference beams, wherein the 
lenslet array is positioned to cause the measurement beam to contact the measurement surface as 
an array of focused spots corresponding to the array of sub-beams. 

21. (Original) The method of claim 20, wherein the lenslet array is positioned to generate 
a virtual image of the measurement surface in a virtual image plane, wherein each element of the 
lenslet array images a region of the measurement object corresponding to a different one of the 
array of focused spots. 

22. (Original) The method of claim 1, wherein the optical system comprising the lenslet 
array matches an objective numerical aperture with an image numerical aperture. 

23. (Original) The method of claim 22, wherein the magnification of the optical system is 
less than 1 . 

24. (Amended) An interferometry method comprising: 
preparing, from a common source, an array of sub-beams; 

relaying, using at least one focusing element, the plurality of sub-beams to a beam splitter 
to provide a plurality of providing measurement and reference beams derived from [[a]] the 
common source; 

directing the measurement beams b e am to contact a measurement surface as an array of 
focused spots and directing the reference beams b e am to contact a reference surface; 

imaging light reflected from the measurement surface onto a multi-element detector; and 
imaging light reflected from the reference surface onto the multi-element detector to 
interfere with the light reflected from the measurement surface. 
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25. (Original) The method of claim 24, wherein the measurements surface is diffusely 
reflecting. 

26. (Amended) The method of claim 24, furth e r comprising: wherein preparing an array 
of sub-beams comprises: 

directing an input beam mte to a lenslet array to produce an interm e diat e beam 
comprising an array of sub b e ams; and 

s e parating th e int e rm e diat e b e am into the m e asur e m e nt beam and th e r e f e r e nce b e am, 
wh e rein th e l e nslet is positioned to cause the measurement beams b e am to contact the 
measurement surface as the array of focused spots and wherein each of the focused spots 
corresponds to a different one of the sub-beams. 

27. (Amended) The method of claim 26, furth e r comprising: 

wherein relaying comprises collimating the plurality of sub-beams using the at least one 
focusing element imaging th e interm e diat e beam from th e l e nslet array to a b e am splitt e r 
position e d to s e parat e th e int e rm e diat e b e am into th e m e asur e ment and r e f e r e nc e b e ams . 

28. (Amended) The method of claim 27, wherein th e int e rm e diat e beam is imag e d 
collimating the plurality of sub-beams comprises using a telecentric relay. 

29. (Amended) An interferometry system for profiling a measurement surface, the 
system comprising: 

a multi-element detector; and 

an interferometer which during operation directs a measurement beam to contact the 
measurement surface and a reference beam to contact a reference surface, and images light 
reflected from the measurement surface to overlap on the multi-element detector with light 
reflected from the reference surface, wherein the measurement and reference beams are derived 
from a common light source and wherein the interferometer includes an optical system 
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comprising a lenslet array to image the light reflected from the measurement surface onto the 
detecto r, wherein the optical system is configured to demagnify the light reflected from the 
measurement object onto the detector . 

30. (Original) The system of claim 29, wherein the lenslet array is positioned to generate 
a virtual image of the measurement surface in a virtual image plane. 

31. (Original) The system of claim 30, wherein the optical system further comprises a 
detector imaging system for imaging the virtual image in the virtual image plane onto the 
detector. 

32. (Original) The system of claim 31, wherein the optical system further comprises an 
object imaging system for imaging the measurement surface onto an intermediate image plane 
adjacent the lenslet array. 

33. (Original) The system of claim 32, wherein the object imaging system comprises a 
telecentric relay. 

34. (Original) The system of claim 32, wherein during operation the system combines the 
light reflected from the measurement surface with the light reflected from the reference surface 
and directs the combined light towards the lenslet array through the object imaging system. 

35. (Original) The system of claim 34, wherein the object imaging system images the 
reference surface onto the intermediate image plane to overlap with the image of the 
measurement surface. 

36. (Original) The system of claim 35, wherein the lenslet array is positioned to generate 
a virtual image of the reference surface in the virtual image plane to overlap with the virtual 
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image of the measurement surface, and wherein the detector imaging system images the 
overlapping virtual images of the measurement and reference surfaces onto the detector. 

37. (Original) The system of claim 31, wherein the detector imaging system is selected to 
demagnify the virtual image onto the detector. 

38. (Original) The system of claim 32, wherein the magnification of the object imaging 
system is selected to be greater than the magnification of the detector imaging system. 

39. (Canceled) 

40. (Original) The system of claim 29, wherein the optical system is selected to cause 
each element of the lenslet array to couple incident light reflected from the measurement object 
to a different one of the detector elements. 

41. (Original) The system of claim 29, wherein the lenslet array comprises an array of 
refractive elements each having focusing power. 

42. (Original) The system of claim 29, wherein the lenslet array comprises an array of 
reflective elements each having focusing power. 

43. (Original) The system of claim 29, wherein the lenslet array comprises an array of 
diffractive elements each having focusing power. 

44. (Original) The system of claim 29, further comprising an analyzer which during 
operation measures an intensity signal at each of the detector elements and determines a surface 
profile of a measurement object based on the measured signals. 
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45. (Original) The system of claim 29, further comprising the light source, a positioning 
system for scanning an optical path length difference between measurement and reference paths 
over a range larger than a coherence length defined by the light source, and an analyzer which 
during operation causes the positioning system to vary the optical path difference and measures 
an intensity signal at each of the detector elements as a function of the optical path length 
difference. 

46. (Original) The system of claim 29, wherein the multi-element detector is a CCD 
camera. 

47. (Original) The system of claim 29, wherein the interferometer further comprises a 
beamsplitter, wherein the lenslet array is positioned to accept an input beam from the light source 
and produce an intermediate beam comprising an array of sub-beams, wherein the beamsplitter is 
positioned to separate the intermediate beam into the measurement and reference beams, and 
wherein the lenslet array is positioned to cause the measurement beam to contact the 
measurement surface as an array of focused spots corresponding to the array of sub-beams. 

48. (Original) The system of claim 29, wherein the lenslet array is positioned to generate 
a virtual image of the measurement surface in a virtual image plane, wherein each element of the 
lenslet array images a region of the measurement object corresponding to a different one of the 
array of focused spots. 

49. (Original) The system of claim 29, wherein the interferometer further includes a 
mount for securing an measurement object defining the measurement surface. 

50. (Original) The system of claim 29, further comprising the light source. 
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51. (Original) The system of claim 29, wherein the optical system comprising the lenslet 
array matches an objective numerical aperture with an image numerical aperture. 

52. (Original) The system of claim 51, wherein the magnification of the optical system is 
less than 1 . 

53. (Amended) An interferometry system for profiling a measurement surface, the 
system comprising: 

a multi-element detector; and 

an interferometer which during operation directs a measurement beam to contact the 
measurement surface and a reference beam to contact a reference surface, and images light 
reflected from the measurement surface to overlap on the multi-element detector with light 
reflected from the reference surface, wherein the measurement and reference beams are derived 
from a common source and wherein the interferometer includes an optical system comprising a 
lenslet array and an optical relay positioned along an optical path intermediate the measurement 
surface and the lenslet array to direct the measurement beam to contact the measurement surface 
as an array of focused spots , the optical relay comprising at least one lens . 

54. (Original) The system of claim 53, wherein the interferometer further comprises a 
beamsplitter, and wherein the lenslet array is positioned to produce an intermediate beam 
comprising an array of sub-beams, and the beamsplitter is positioned to separate the intermediate 
beam into the measurement beam and the reference beam, and the measurement beam contacts 
the measurement surface as the array of focused spots and wherein each of the focused spots 
corresponds to a different one of the sub-beams. 

55. (Amended) The system of claim 54, wherein the int e rf e rometer furth e r compris e s a 
optical relay comprises a telecentric relay configured to image the intermediate beam from the 
lenslet array to the beamsplitter. 


Applicant : Peter deGroot Attorney's Docket No.: 09712-055001 / Z-200 

Serial No. : 10/025,595 

Filed : December 18, 2001 

Page : 12 of 21 


56. (Amended) An interferometric system comprising: 

an interferometer configured to receive a light beam from a light source and 
generate an optical interference pattern; and 

a lens system including a numerical aperture converter and at least one focusing 
element , the lens system configured to transmit the light beam from the light source to the 
interferometer^ and to rec e iv e and imag e the optical int e rf e renc e patt e rn onto a det e ctor, wh e r e in 
the numerical aperture converter of the lens system configured to receive the optical interference 
pattern and form a virtual image thereof, the at least one focusing element configured to image 
the virtual image of the optical interference pattern onto a detector, wherein the numerical 
aperture converter matches an objective numerical aperture of the lens system for illuminating 
the interferometer to an image numerical aperture of the lens system for imaging the optical 
interference onto the detector. 

57. (Amended) A method for profiling the surface of an object with an interferometric 
system, the method comprising: 

transmitting a light beam from a light source to an interferometer through a lens 

system; and 

receiving and imaging an optical interference pattern produced by the 

interferometer; 

forming a virtual image of the optical interference pattern; and 
imaging the virtual image of the optical interference pattern onto a detector via 
the lens system, wherein the lens system includes a numerical aperture converter which matches 
an objective numerical aperture of the lens system for illuminating the interferometer to an image 
numerical aperture of the lens system for imaging the optical interference onto the detector. 


58. (New) An interferometry method, comprising: 

preparing, from a common source beam, a plurality of sub-beams; 
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relaying, using an optical system comprising at least one focusing element, a first 
portion of each sub-beam to a measurement surface and a second portion of each sub-beam to a 
reference surface; 

combining light reflected from the measurement surface and light reflected from 
the reference surface; and 

detecting the combined light. 

59. (New) The method of claim 58, wherein relaying comprises collimating the 
plurality of sub-beams. 

60. (New) The method of claim 58, wherein preparing the plurality of sub-beams 
comprises directing the common source beam to a lenslet array. 

61 . (New) An interferometric system, comprising: 
a detector; 

an interferometer, comprising: 

a lenslet array configured to prepare a plurality of sub-beams from a 
common source beam; and 

a beam splitter configured to prepare, from respective sub-beams, a 
measurement beam and a reference beam; and 

at least one focusing element positioned to relay the plurality of sub- 
beams from the lenslet array to the beam splitter; and 

wherein the interferometer is configured to direct the respective measurement 
beams to a measurement surface and the respective reference beams to a reference surface and to 
combine light reflected from the measurement surface and light reflected from the reference 
surface on the detector. 
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62. (New) The interferometric system of claim 61, wherein the interferometer 
comprises an optical system comprising the at least one focusing element, the optical system 
configured to collimate the plurality of sub-beams. 

63. (New) An interferometry method, comprising: 

directing a first portion of light to a measurement surface and directing a second 
portion of light to a reference surface, the first and second portions of light being derived from a 
common source; 

directing light reflected from the measurement surface and light reflected from the 
reference surface to a lenslet array; 

forming a virtual image comprising light reflected from the measurement surface 
and light reflected from the reference surface, the virtual image being spaced apart from the 
measurement and reference surfaces; and 

imaging the virtual image onto a detector. 

64. (New) The interferometry method of claim 63, comprising forming the virtual 
image using the lenslet array. 


